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§15. Measurement of X ray from Plasma in 
CHS using X ray Pulse Height Analyzer for 
LHD 
Muto,S., Kato,A., Morita,S. 
A pulse-height-analysis technique (PHA) for 
observing x rays is to be applied to Large Helical 
Device (LHD) plasma experiments to estimate 
electron temperature (Te) and the amount of 
impurities. The estimation of the nonthermal 
electrons heated by electron cyclotron heating is 
also expected. In addition to these primary 
interests, x ray observations will be made with a 
space resolution of better than 10 mm in the radial 
direction in order to investigate attractive local 
phenomena occurring in the plasma. [ 1] 
A Si(Li) semiconductor x ray detector for the 
PHA was installed on a tangential port of CHS. 
The line-of-sight of the detector was collimated by 
a collimator which was put in front of the detector. 
The length and the narrowest cross section of the 
collimator were 400 mm and 0. 5x0. 5 mm2, 
respectively. The energy resolution (FWHM) of the 
detector was 357 e V at 6.4 ke V with a 0.5 IJ.Sec 
shaping time as shown in Fig.1. 
Test measurement of xray from NBI plasma in 
CHS was performed and a continuous spectrum 
was successfully obtained. Fig.2 shows the 
spectrum reduced by the absorption coefficient of 
Be window which was attached in front of a Si(Li) 
element of the detector. A dotted line in the figure 
denotes the reduced spectrum. A solid line 
represents a calculation in which bremsstrahrung 
was assumed. From the calculation Te was 
estimated to be 293 eV. This value was consistent 
with the result from Thomson scattering. 
High counting rate of the detector is essential to 
estimate Te with space resolution in a short 
scanning time in a shot for LHD plasma 
experiments. It is possible to improve the out put 
counting rate, because selections of shorter shaping 
time than 0.1 IJ.Sec are available. Test performance 
will be tried with a high speed ADC in the present 
research. 
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Fig 1. A line spectrum observed by the Si(Li) 
detector. Two observed lines were Ka. and Kp of 
iron. The energy resolution (FWHM) of the 
detector was estimated to be 357 eV at 6.4 keV 
with a 0.5 IJ.Sec shaping time. 
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Fig2. A continuous spectrum obtained from NBI 
plasma in CHS. A dotted line denotes an observed 
spectrum which was reduced by the absorption 
coefficient of Be window attached in front of a 
Si(Li) element of the detector. The spectrum was 
averaged through 10 shots. During the 10 shots 
operations were fixed. The accumulation time of 
the spectrum was 6 msec. A solid line represents a 
calculation in which bremsstrahrung was assumed. 
The sign Te drown in the figure is electron 
temperature which was estimated from the 
calculation. 
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